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IN THE U.S. PATENT AND TRADEMARK OFFICE 
Applicant: ZHOU, Xiao-Xiong et al. Conf.: 

Appl. No.: NEW Group: Unknown 

Filed: November 16, 2001 Examiner: Unknown 

For: PRODRUGS 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents November 1 6, 2001 

Washington, DC 20231 

Sir: 

The following preliminary amendments and remarks are respectfully submitted in 
connection with the above-identified application. 

IN THE SPECIFICATION : 

Please replace the paragraph beginning on page 5, line 1, with the following rewritten 
paragraph: 



-Useful trifunctional Li group, especially for esterifying directly to the nucleoside 
include linkers of the formula lla or lib: 



Rx Q 

-A (CH2)«, , 




-A (CH2)j^ 



na 



> iiwiriif 



'"iinini 



i|ii<ii m 
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where A and A' define a respective ester linkage between an hydroxy on the linker and the 
carboxy on Ri or R2 or an ester linkage between a carboxy on the linker and the hydroxy on 
Ri as a fatty alcohol, or an amide linkage between an amine on the linker and a carboxy on 
Ri or R2, or an amide linkage between a carboxy on the linker and an amine on Ri or R2, or 
one of A and A' is as defined and the other is hydroxy, amino or carboxy in the event that Ri 
itself is a free hydroxy, amino or carboxy group.- 

Please replace the paragraph beginning on page 6, line 1, with the following rewritten 



paragraph: 




'm 



where 



Ar is a saturated or unsaturated, preferably monocyclic carbo- or 



heterocycle with 5 or 6 ring atoms; and 



A, A', T, Alk, m and n are as defined above.- 



Please replace the paragraph beginning on page 9, line 8, with the following rewritten 
paragraph: 
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hi 



m 



-Favoured linkers of the tartaric acid series above can be generically depicted as 
Fornnula lie: 

0 



Rv O- 



-(CH)p-L(CH)q-n— (CH)r^ 



O 



o 



R2 



He 



and isomers where Ri and R2 are reversed, where Ri and R2 are as shown above, p, q 
and r are each independently 0 to 5, preferably 0 or 1 and Ry is the free acid, an Ri 
ester or a conventional phamiaceutically acceptable carboxy protecting group, such as 
the methyl, benzyl or especially the ethyl ester- 
Please replace the paragraph beginning on page 9, line 20, with the following rewritten 
paragraph: 

- Favoured linkers of the malic series have the formula I If: 



f 

O 



R.; 



O 



-(CH)p— I— (CH)q 



0 



o 



nf 



where Ry, p,q and R2 are as defined above, preferably those where p and q are zero.- 



Please replace page 12 with the following rewritten page 12: 

-example on the p-carbon. in this embodiment the fatty acid of Ri is esterified directly 
on the 5'-hydroxy (or equivalent) function of the nucleoside, generally with the R2 group 
already esterified/amide bonded thereon. Alternatively, the functionalised fatty acid (the 
carboxy/hydroxy/amino function being appropriately protected) can be first esterified to 
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the nucleoside and deprotected prior to coupling with R2. Linkers in accordance with a 
preferred embodiment of this aspect have the formula lid: 



where R2 is the residue of an aliphatic L-amino acid and, p is 0, 1 or 2-20 (optionally 
including a double bond) and q is 0-5, preferably 0. Representative compounds include: 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-butyryl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-hexanoyl] guanosine, 
2' ,3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-octanoyl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-decanoyl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-dodecanoyl] guanosine, 

2',3"-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-myristoyl] guanosine, 

2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-palmitoyl] guanosine, 

2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-stearoyl] guanosine, 

2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-docosanoyl] guanosine, 

2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-eicosanoyl] guanosine 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-butyryl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-hexanoyl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-octanoyl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-decanoyl] guanosine, 
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-dodecanoyl] guanosine, 

2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-myristoyl] guanosine, 

2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-palmitoyl] guanosine,-- 



H2C — (CH)p- 



O 




lid 
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Please replace the paragraph beginning on page 21, line 1, with the following rewritten 
paragraph: 



Rv — o- 



r 

o 

-(CH)p— I (CH)q- 



O 
I 

R2 



o 

-(CH)rJLo : 



nuc 



If 



a where Ri, R2, Ry, p, q, r and o-nuc are as defined above.- 



liS 



Please replace the paragraph beginning on page 22, line 1, with the following rewritten 
paragraph: 

- The invention also extends to compounds of the fomnula Ig 

R2 

' 1 

0 — nuc 
Ig 



H2C (CH)p— L-(CH)q- 



where R2, p, q and O-nuc are as defined above.- 



Please replace the paragraph beginning on page 43, line 1 , with the following rewritten 
paragraph: 
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0 



-A (CH2), 



'->Q 



-A (CH2), 



m 



-A (CH2), 



-Ak T- 



Ilaa 



Q ^ABc T. 



O 



Il'aa 



where A and A' are independently- 



Please replace the paragraph beginning on page 44, line 11, with the following rewritten 

paragraph: 

-formula II e*. that Is 

Rl 

i f 
Ry 0-n — (CH)p— L(CH)q-p(CH)r-^ O Drug 



R2 He* 



formula II f, that is 



R2 



o 



o 



Ry 0-|j (CH)p— ^(CH)q- 

O 



-Drug 



nf 



Formula Id*, that is 
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R2 — O — Alk — ^ O — Drug 



Id* 



Please replace page 45, with the following rewritten page: 

- Where the Drug comprises a carboxyl function, the linker may comprise a structure of 
the formulae VI II or VIII': 



where A, A', Q, Alk, m, and n are as defined for Fomiula llaa & M'aa. 

A (CH2L 



^ABc 



-A' (CH2), 



m 



vni 



■(CH2), 



^Alk 



viir 



Preferably, however, when the Drug comprises a carboxy function, the di- or 
trifunctional linker group L is a structure of Fomnulae lidd or ll'dd (that is a compound of 
Formulae llaa or ll'aa, wherein T is O and V is a structure of the formula libb): 



O 



-A (CH2), 



AJk O- 



-A (CH2) 



m 



-A (CH2), 



Hdd 



-Ak 0- 



n'dd 



O 



O 



O- 



R4 

R4' 
R4 

R4' 
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In structure lldd, R4' is preferably hydrogen and R4 is etiiyl, phenyl, and especially 
methyl or hydrogen or R4 and R4' together define isopropyl- 

Please replace page 46, with the following rewritten page: 

- Where the Drug comprises a phosphoryl, phosphinyl or phosphonyl function, the di- 
or trifunctional linker group L may comprise a structure of the formula llaa or H'aa, 
especially those of the formula Ilee or Il'ee: 

O R4 

A (CH2L 



-A (CH2). 



O 



m 



Ilee 



O 



R4' 
R4 



A (CH2) 



-ABc- 



-0- 



R4' 



Il'ee 



where T is a bond, -NH- or -O- and Q and A are as defined above including the cyclic Q 
structures such as cycloalkyi, phenyl and heterocycles such as furyl, pyridyl etc. In 
structures Ilee and Il'ee, R4' is preferably hydrogen and R4 is methyl, ethyl, phenyl and 
especially hydrogen or R4 and R4' define isopropyl. 



Preferably, however, where the Drug comprises a phosphonyl, phosphinyl or 
phosphoryl function, the difunctional linker comprises a structure of the fomula H"b: 
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R41 



O 



-A (CH2I 



-(CH2)q,T- 



R4r 



O 



R4I' 



R4r' 



n"b 



where T is a bond, -O- or -NH-, R41 R4r and R41' and R4r are independently H or C1-C3 alkyi 
and A is as defined above (or wiierein A is a furtiier difunctional linker to~ 



Please replace the paragraph beginning on page 47, line 1, with the following rewritten 
paragraph: 

- which one or more R2 depends as described above). Examples of structures 
belonging to the latter possibility for A include those of Formula Va and Vb: 



O 



R2— o 
R2 



— 0-1 

-o- 

— o— J 



0 

-(CH2)i-5— L O— (CH2)qi- 

lUl' 



0 



(CH2)q,T- 



R4r 



O 



R4r' 



Va 



O 



R2— O- 



O 



R3I 



(CH2)i-5— ^ O— (CH2)q]- 



-(CH2)qrT- 



O R3r 
— O- 



R3I' 



R3r' 



Vb 



where T, q, R2, R41 R41' R4r and R4r' are as defined above. Although formulae Va and Vb depict 
the dicarboxylate moiety as unbranched, it will be apparent that a wide variety of 
dicarboxylates will be suitable here, including branched and/or unsaturated and/or substituted 
dicarboxylic acid derivatives or various lengths, as described in more detail above.- 
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Please replace the paragraph beginning on page 48, line 23, with the following rewritten 
paragraph: 

- A further aspect of the invention comprises novel intermediates useful In applying 
structures of the formulae H"b to a dmg and having the formula N-1 : 



R41 



A— (CH2)qi- 



-(CH2)q,-T- 



O R4r 



0 



R41' 



hab 



N-1 



R4r* 



O where A, q, R4, R4' and T are as defined for formula H"b. 



Please replace the paragraph beginning on page 49, line 1, with the following rewritten 
paragraph: 

~ A particularly preferred group of compounds substantially within formula N-1 are 



those of the formula N-2 



R41 



O R4i 



R2— O— (CH2)qp- 



-m2\,- T- 



O 



R41' 



halo 



R4r' 



or 



R2— O— (CH2)qi-ring- (CH2:^j. 



— T- 



O R4r 



O 



hak) 



R4f 



N-2 
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where 

R2 is the acyl residue of an aliphatic amino acid, 

RsLand R31 are independently H, C1.3 alkyi, Cs-ecycloalkyI, Ci-salkyl-CiCecycloalkyI 
phenyl or benzyl, 

R3R and R3r' are independently H or C1.3 alky! 

ql is 0-3, qr is 0-3, 

T Is a bond, -NR3- or -O- 

R3 is H or Ci.3alkyl; 

"ring" Is an optionally substituted aromatic or non-aromatic, hetero-or carbocycle; and 
halo is bromo, chloro or iodo. ~ 

Please replace the paragraph beginning on page 61, line 1, with the following rewritten 
paragraph: 

~ Taking the phosphonate antivirals adefovir and cidovir as examples, prodrugs of the 
invention can be applied as shown in Formula PF2: 



R41 



0 



R4r 




Base 



R2— O— (CH2)qY 




0 



R4I' 



R4r' 



or 



R4r 



Base 



R2— O— (CH2)qi-ring- (CH2:^r 



— T 



R4r' 



0-P 




where 



R2 is the acyl residue of an aliphatic amino acid 
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R4Land R4l' are independently H, C1.3 alkyi, Cs-ecycloalkyI, Ci-salkyl-CiCecycloalkyI 
phenyl or benzyl, 

R4R and R4r' are independently H, C1-3 alkyI or phenyl 

ql is 0-3, qr is 0-3, 

T is a bond, -NR4- or -O- 

R4 is H or Ci-3alkyl; 

ring is an optionally substituted aromatic or non-aromatic, hetero-or carbocycle; 

base is a natural or unnatural nucleotide base, especially guanine, adenine or cytosine, 

Rf3 is H or a further structure of the formula M"b and Rf4 is H or CHaOH.-- 



Please replace the paragraph beginning on page 65, line 1, with the following rewritten 
paragraph: 



R4L 



O 



R2— 0— (CH2). 



-(CH2)qj- T- 



R4L' 



R4R O 



0 



O 



-0— P _U_0— Rf2 
I 



R4R (p 

Rfl 



or 



R2— O— (CH2)qi-Ring-(CH2:^r 



— T- 



O 



R4R O 



O 



Q 



-0— P _U_0— Rf2 



I 

R4R' O 
I 

Rfl 



where 

R2 is the acyl residue of an aliphatic amino acid, 

R4Land R4l' are independently H, C1.3 alkyI, Cs-ecycloalkyI, Ci-salkyl-CiCecycloalkyI 
phenyl or benzyl, 

R4R and R4r' are independently H, Ci^ alkyI or phenyl 
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ql is 0-3, qr is 0-3, 

T is a bond, -NR4- or -0- 

R4 is H or Ci.3alkyi; 

ring is an optionally substituted aromatic or non-aromatic, hetero-or carbocycle; 
and Rf1 is H or a further ester of formula ll"b and Rf2 is H or a conventional 
pharmaceutically acceptable ester.-- 



Please replace the paragraph beginning on page 68, line 1, with the following rewritten 
paragraph: 



R41 



R2— O— (CH2), 



-(CH2)q,-T- 



O R4r 
— O- 



R41' 



•R£2 



R4r Rfl 



or 



O 



R2— O— (CH2)qi-ring- {CU2\, 



— T- 



O 



j:|o^O-R12 



where RF1 is H or a further structure of formula ir'b 

Rf2 is H or a conventional phamiaceutically acceptable ester, 
RfS is a polyunsaturated, branched C6-22 alkyi, 
R2 is the acyl residue of an aliphatic amino acid, 

R4Land R4L' are independently H, C1-3 alkyI, Ca-ecycloalkyI, Ci-aalkyl-CiCecycloalkyI 
phenyl or benzyl, 

R4R and R4r' are independently H, C1.3 alkyI or phenyl 

ql is 0-3, qr is 0-3, 

T is a bond, -NR4- or -O- 
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R4 is H or Ci-3alkyl; 

ring is an optionally substituted aromatic or non-aromatic, lietero-or carbocycle.- 

Please replace the paragraph beginning on page 69, line 4, with the following rewritten 

paragraph: 

~ Other structurally similar phosponates include a-phosphonosulphonates such as 
squalene synthase inhibitors of the formula PF5: 



R4L 



R2— O— (CH2)qi- 



-(CH2)q,-T. 



R4L' 



O 



O 



R4r 



-RG 



O 



O 



R4r' 



0-P RB 

O 
I 

Rfl 



or 



R2— O— (CH2)qi-ring- (Cll2\r 



— T- 



O R4r 
— O- 



O-P^RC 



— R£2 



R4r' y 
Rfl 



where RF1 is H or a further structure of formula H"b 

Rf2 is H or a conventional phamiaceutically acceptable ester a further 

structure of formula H"b 
Rf3 is a polyunsaturated, branched C6-22 alkyl, 
R2 is the acyl residue of an aliphatic amino acid, 

R4Land R4L' are independently H, C1.3 alkyl, Cs-ecycloalkyl, Ci-aalkyl-CiCscycloalkyI 
phenyl or benzyl, 

R4R and R4r' are independently H, C1-3 alkyl or phenyl 

ql is 0-3, qr is 0-3, 

T is a bond, -NR4- or -O- 
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R4 is H or Ci.3alkyl; 

ring is an optionally substituted aromatic or non-aromatic, hetero-or carbocycle.-- 



Please replace the paragraph beginning on page 73, line 1, with the following rewritten 
paragraph: 



R4L 



R2 o (CH2), 



-(CH2)-T. 



O R4R 
_J o- 



R4L' 



R4R' 



or 



O 



R4R 



R2 O- 



(CH2)qi-Ring-(CH2:ijr 



O 



R4R' 



where 

R2 is the acyl residue of an aliphatic amino acid, 

R4Land R4L are independently H, C1.3 alkyi, Cs-ecycloalkyI, Ci-salkyl-CiCecycloalkyI 
phenyl or benzyl, 

R4R and R4R' are independently H or C1.3 alkyI 

ql is 0-3, qr is 0-3, 

T is a bond, -NR4- or -O- 

R4 is H or Ci.3alkyl; 

ring is an optionally substituted aromatic or non-aromatic, hetero-or carbocycle; 
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and the remainder of Ra1-4 are hydrogen or conventional phamnaceutically acceptable 
esters.- 

Please replace the paragraph beginning on page 85, line 16, with the following rewritten 
paragraph: 

-A still further preferred group of prodrugs of the invention are those based on 
fosinoprilate having the formula PF3: 

D 

in O 




O 
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Please replace the paragraph beginning on page 88, line 13, with the following rewritten 
paragraph: 

- A further phosphonate compound amenable to the prodrugs of the invention are the 
neutral endopeptidase inhibitors such as CGS-24592 (Novartis), preferably those of the 
formula PF6: 

Rf2 



R4L 



R2— O— (CH2)qY 



R4L' 




O R4R O 



-O 



ifl 



s a 



or 



R2— 0— (CH2)qi-ring- (CH2:^, 



— T. 




R4r' Rfi 

where RF1 is H or a further structure of formula H"b - 



Please replace the paragraph beginning on page 100, line 21, with the following rewritten 
paragraph: 

- Disclosed embodiments of Formula II for the A7A " groups of the compounds of 
formula I Include those of the formula Ila: 

O 



N 
H 



R" 



Ila 
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where n is 1 or 2 and R' is alkyloxy, preferably methyloxy, or those where n is 0 and R' is 
methyl- 



Please replace the paragraph beginning on page 130, line 18, with the following rewritten 
paragraph: 

~ One variant of a branched Alk" in Formula P5 can be substituted with hydroxy which 
in turn is esterified with a further R^ thus defining a linker of the formula I la, as depicted 
in Formula P6: 



where Rp8, Rp9, RplO, Alk, R4, R4', m, n and R2 are as defined above. Preferably each 
occun-ence of Rx and Rx' is H. Particularly favoured values for Alk, m and n include: 
methylene:1:1 and absent: 1:0 respectively. - 

Please replace the paragraph beginning on page 131, line 1, with the following rewritten 
paragraph: 

~ A further favoured group of compounds has the Formula P7: 



in 
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/k ^ R4 (CH2)n-0-R2 

^ y (CH2)m-0-R2 



P7 



K where Rp8. Rp9, Rp10, Alk, R4, R4*, m, n and R2 are as defined above or wherein the - 

P ()m-0-R2 arm Is absent. Preferably each occurrence of Rx and Rx' is H. Particularly 

5 favoured values for Alk, m and n include:absent:1 :1 , thus defining a glycerol derivative. 

£ Where the -()m-0-R2 arm is absent to define a structure of the fonnula P7': 



RplO 

J 

N' 



Rp8 o 

X ^ R4 (CH2)n-0-R2 

1^9 />o-n-o— Alk-^ 



R4' 

o 

FT 

Convenient values for Alk and n include absent:1 with R4, R4 and R4' as H.- 

Please replace the paragraph beginning on page 134, line 2, with the following rewritten 
paragraph: 

- As with Formula P5/P6 and P7/P7', Alk" in formula P8 can comprise an additional -0- 
R2 substitution to define a compound of the formula P8' 
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Rp8 o ^^'^ 




n 

O "(CH2)m-0-R2 



P8' 



O where each of the variables is as defined above.-- 

U Please replace the paragraph beginning on page 138, line 18, with the following rewritten 
=P paragraph: 

~ A still further aspect of the invention provides novel R2 bearing linkers suitable 
U for derivatisation to free functions on a Drug. Preferred linkers in accordance with 
this aspect of the invention include compounds of the Formulae IVa: 



0 

R2 A (CH2Lx. I 

^ Alk T-U_ 

(R2 A (CH2)j£ 



R4 



IVa 



where R2, A, A', n, m, Q, Alk, k and T are as defined above and R4 is hydroxy or an activating 
group such as an acid derivatives including the acid halide, such as the chloride, anhydrides 
derived from alkoxycarbonyl halides such as isobutyloxycarbonylchloride and the like, 
N-hydroxysuccinamide derived esters, N-hydroxyphthalimide derived esters, 
N-hydroxy-5-norbomene- 2,3-dicarboxamide derived esters, 2,4,5-trichlorophenol derived 
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esters and the like. Compounds of Formula IVa will be particularly useful for Drugs bearing 
hydroxy or amine functions.- 



Please replace the two consecutive paragraphs beginning on page 139, line 1, with the 
following rewritten paragraphs: 

-Further preferred linkers in accordance with this aspect of the invention include 
compounds of the formulae IVe: 

O R3 

R2 A (CH2)v. II 

^ ^Ak T-iLo R4 

(R2_A— (CH2)^ R3, 

IVe 

where R2, A, A', n, m, Q, Alk and T are as defined above, and R4 an activating group 
such as a halide, including bromo, chloro and iodo. Compounds of Fomiula IVe will be 
especially useful for Drugs bearing carboxy functions (especially those where T is O, R3 
is Me and R3' is H) or phosphonyl functions (especially those where T is a bond, R3 is 
isopropyl and R3' is H). 

Alternative preferred di- or trifunctional linker compounds of this aspect of the invention 

include compounds of the Formulae Ilia: 

R2 A (CH2K 

^Q— Alk— R4 

(R2 A (CH2)Jk 

ma 

where R2, A, A', n, m, Q and Alk are as defined above and R4 is hydroxy or an 
activating moiety such as halo, including chloro, iodo and bromo.- 
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REMARKS 

The empty bracket symbol, "()". is widely used in medicinal chemistry to refer to 
methylene homologues (CH2). The Declaration of Dr. Xiao-Xiong Zhou testifies to this fact. 
In addition, he provides evidence that this is an accepted convention by submitting patent 
abstracts obtained from the Derwent patent abstract service. Here it is evident that the 
empty bracket symbol is so commonplace that no additional definition of the symbol is 
provided, only the numeric values that are given for the associated subscript. The Examiner 
will also note that one of the numeric values given is "0." This value indicates that no 
methylene is present or, stated differently, that the flanking portions of the formula are 
linked by a single bond. The Applicants also follow this convention in the instant 
application. Thus, Applicants respectfully submit that the Specification and the Claims in 
their unamended form provided the essential structural cooperative relationships between 
the elements. The current amendment to the Specification only replaces one accepted 
convention with another. 

Entry of the above amendments is earnestly solicited. An early and favorable first 
action on the merits is earnestly solicited. 

Attached hereto is a marked-up version of the changes made to the application 
by this Amendment. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Leonard R. Svensson (Reg. 
30,330) at the telephone number of the undersigned below. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to Deposit Account No. 02-2448 for 
any additional fees required under 37 C.F.R. § 1 .16 or under 37 C.F.R. §1.17; particularly, 
extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLj^SCH & BIRCH, LLP 



LRS/SWG/lmt 
171 8-01 94P 

Attachments 




. By 

J^/yY Leoni&rd 



Shsson, #30,330 

i P.O. Box 747 

Falls Church, VA 22040-0747 
(714) 708-8555 



(Rev 09/27/01) 
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VERSIOIf WITH MARKINGS TO SHOW CHANGES MADE 

In the Specification : 

The paragraph beginning on page 5, Kne 1, has been amended as follows: 

Useful trifunctional Li group, especially for esterifying directly to the nucleoside 
include linkers of the formula Ila or lib: 



Rx O 



O A- (CH2)^ 

Ila 



L5: 



whereA and A' define a respective ester linkage between an hydropsy oh the 
linker and the carboxy on Ri or R2 or an ester linkage between a carboxy on the 
linker and the hydroxy on Ri as a fatty alcohol, or an amide linkage between an 
amine on the linker and a carboxy on Ri or R2, or an amide linkage between a 
carboxy on the linker and an amine on Ri or R2, or one of A and A' is as defined 
and the other is hydroxy, amino or carboxy in the event that Ri itself is a free 
hydroxy, amino or carboxy group. 



The paragraph beginning on page 6y line 1, has been amended as follows: 



0 

^fp^Ar ^Alk T- 



lib 



wh^re -- Ar is a saturated oir iinsatur.ate.d, preferably monocyclic carbo- or 



: - heterocycle with 5 or 6 ring atoms; and 



A, A', T, Alk, m and n are as defined above. 
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ifi 



The paragraph beginning on page 9, line 8, has been amended as follows: 
Favoured linkers of the tartaric acid series above can be generically depicted as 
Formula He: 

0 



Ry 0-f] — (ChDp— ^(CtDcr-^(CtDr 



R2 lie 

and isomers where Ri and Ra are reversed, where Ri aad R2 are as shown 
above, p, q and r are each independently 0 to 5, preferably 0 or 1 and Ry is the 
free acid, an Ri ester or a conventional pharmaceutically acceptable carlDoxy 
protecting group, such as the methyl, benzyl or especially the ethyl ester. 

The paragraph beginning on page 9, line 20, has been amended as follows: 
Favoured linkers of the malic series have the formula Ilf: 



R2 

O 

1 



o 



Ry O-fi (Cid)p— ^(CH)q 

Ilf 



O 



where Ry, p,q and R2 are as defined above, -preferably those where p and q 
arfe zero. 

■ Page 12, has been amended as follows: 
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^example on the p-carbon. In this embodiment the fatty acid of Ri is esterified 
^directly on the 5 -hydroxy (or equivalent) function of the nucleoside, generally 
with the R2 group already esterified/amide bonded thereon. Alternatively, the 
fanctionalised fatty acid (the carboxy/ hydroxy /amino function being 
appropriately protected) can be first esterified to the nucleoside and 
deprotected prior to coupling with R2- Linkers in accordance with a preferred 
embodiment of this aspect have the formula Ild: 



R2 - 

i i 

H2C (CH)p-^(CM)q 

lid 

where R2 is the residue of an aliphatic L-amino acid and, p is 0, 1 or 2-20 
(optionally including a double bond) and q is 0-5, preferably 0. Representative 
compounds include: 

2',3'-dideoxy-3 -fluoro-5-0-[2-(L-valyloxy)-butyiyl] guanosine, 
■2^3j-dideoxy-3'-fl^ guanosine, 

2V3'-dideoxy'3'-fluoro--5-0-[2-(L-valyloxy)-octanoyl] guanosine, 
^^T^^^^^^ guanosine, 

2';3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-dodecanoyl] guanosine, 
.\2',3'-dideoxy-3-fluoro-5'0-[2-(L-valylo3^^ guanosine, 
y 2V3 -dideoxy-3 -fluoro-5-0-[2-(L-valylox^^ guanosine, - 

2 \ 3 -dideoxy-3 '-fluoro- 5-0- [2 - (L-valyloxy) - stearoyl] guanosine, 
r 2^^3>dideoxy-3 -fluoro-5-0- [2-(L-valyloxy) -docosanoyl] guanosine, 

2V3^dideosy-3 -fluoro-5-0-[-2-(-L-valyloxy)-eicosan guanosine 
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2',3-dideoxy-3'-fluoro-5-0-[2-(L-isoleucylo3cjr)-butyiyi] guanosine, 
. 2.',3 -dideo3cy-3 -fluoro-5-0-[2-(L-isole-ucyloxy)-hexanoyl] guanosine, 
2',3-dideoxy-3'-fluoro-5-0-[2-{L-isoleucyloxy)-octanoyl] guanosine, 
2',3-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-decanoyl] guanosine, 
2',3'-dideo35y-3'-fluoro-5-0-[2-{L-isoleucyloxy)-dodecanoyl] guanosine, 
2*,3'-dideo3iy-3'-fluoro-5-0-[2-{L-isoleucyloxy)-myristoyl] guanosine, 
2 ',3 -dideoxy-3 -fluoro-5-0-[2-(L-isoleucyloxy)-palmitoyl] guanosine. 

The paragraph beginning on p^e 21, line 1, has been amended as follows: 



P1 

1: 1 

Ry O-T^ — (CH)p-^{CH)q-]— (CiH)r-^ 0— nuc 

0 ? 

R2 If 

where Ri, Rs, Ry, p, q, r and o-nuc are as defined above. 



The par^aph beginning on page 22, line 1, has been amended as follows: 
The invention also extends to compounds of the formula Ig 

R2 ' ' 

^ T-;:-., H2C (CH)p— L-(CH)q-Lo— nuc 



: . . where R2, p, q and O-nuc are as defined above. 

' : "A* / , 



The paragraph beginning on page 43, line 1, has been amended as follows: 
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-A (CH2), 



-A' (Ct^^ 



-Alk— T- 



V- 



laa 



A (CH2)n\ 



Q Alk T- 



■V- 



ll'aa 



where A and A' are independently 



=C The paragraph beginning on page 44, line 1, has been amended as follows: 

U formula 11 e*, that is 

it . R1 

Oi • ■ I O 

p.- 0 II 

^ Ry 0-n (CH)p-L-{ChDcrj-(Chl)r-^0 Drug 



R2 lie* 



. ; -fdmula II f*, that is 



R2 



Rv 0- 



,1, 



-(CH)p— ^(CH)q-^ O Drug 



O 



llf* 



Fbfthiila Id*, that is 
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R, — 0 — Aik — ^ O — Drug 



Id* 



Page 45 has been amended as follows: 
Where the Drug comprises a carbosyl function, the linker may comprise a 
structure of the formulae VIII or VIII': ~ 



where A, A', Q, Alk, m, and n are as defined for Formula Ilaa On Il'aa. 

(CH2)r 



-Alk- 



-A- (CH^^ 



-A (CH^n\ 



VIII 



Q ^Alk- 



VIII' 

Preferably, however, when the Drug comprises a carboxy function, the di- or 
trifunctional linker group L is a structure of Formulae Ildd or Il'dd (that is a 
cqmpound of Formulae Ilaa or Il'aa, wherein T is O and V is a structure of the 
• foriiiula Ilbb): 



0 



(CH2); 



-A- (CH2)^ 



-Alk O- 



lldd 



(CH2), 



Q ^Alk 0= 



Il'dd 
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In structure Ildd, R4' is preferably hydrogen and R4 is ethyl, phenyl, and 
especially methyl or hydrogen or R4 and R4' together define isopropyl 



Page 46 has been amended as follows: 
Where the Drug comprises a phosphoryl, phosphinyl or phosphonyl function, 
the di- or trifunctional linker group L may comprise a structure of the formula 
naa or Il'aa, especially those of the formula Ilee or Il'ee: 



R4 



-A (CH2) 



-A' (CH?) 



"^Q ^Alk T- 



m 



A (CH2)n\ 



Q 



Ilee 



-Aik T- 



O 



R4' 
R4 



■0- 



R4' 



where T is a bond, -NH- or -O- andHieand A are as defmed above including the 
cyclic Q structures such as cycloalkyl, phenyl and heterocycles such as furyl, 
pyridyl etc. In structures Ilee and Il'ee, R4' is preferably hydrogen and R4 is 
.'methyl, ethyl, phenyl and especially hydrogen or R4 and R4' define isopropyl. 



preferably, however, where the Drug comprises a phosphonyl, phosphinyl or 
^hosphoiyl function, the difunctional linker comprises a structure of the 
■ limula irb: 



R4I 



O 



-A (CH2), 



■(CH2V- 



T- 



R41' 



n"b 



o- 



R4r 



R4r 
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fi 



where T is a bond, -O- or -NH-, R41 R4r and R41' and R4r' are independently H or 
•C1-C3 alkyl and A is as defined above (or wherein A is a further difunctional 
linker to 

The paragraph beginning on page 47, line 1, has been amended as foUows: 
which one or more R2 depends as described above). Examples of structures 
belonging to the latter possibility for A include those of Formula Va and Vb: 



R2— O 
R2— O 



o 



1 



-o- 



-(CH^i-r 



R41 



•O— (CH2), 



ql 



R4r 



R4I' 



Va 



R2— O- 



R3I 



O 



(Ct@1-5— ^O— (CH2)qj- 



T- 



R4r 



R3r 



O 



R31' 



R3r 



Vb 



where T, q, R2, R41 R41' R4r and R4r' are as defined above. Although formiilae Va 
and Vb depict the dicarboxjrlate moiety as unbranched, it will be apparent that a 
wide variety of dicarboxylates will be" suitable here, including branched and/ or 
unsaturated aiid/ or substituted dicarbojiylic acid derivatives or various lengths, 
as described in more detail above. 



• _ 1 _ ' The paragraph beginning on page 48, line 23, has been amended as 
'■ '■■ . foHbws: 

- ^^-^ A ftirther aspect of the invention comprises novel intermediates useful in 

applying structures of the formulae n''b to a drug and having the formula N-1: 
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R4I 



R4r 



A— (CH2)qT- 



•(Cy2^r- 



T- 



O- 



haic 



R41' 



N-1 



R4r 



where A, q, R4, R4' and T are as defined for formula IFb. 

The paragraph beginning on page 49, line 1, has been amended as follows: 
A particularly preferred group of compounds substantially within formula N-1 
are those of the formula N-2 



R4I 



R2— 0-(CH2)qr 



R41' 



R4r 



0- 



halo 



R4r 



or 



O 



R2— O— (CH2)qpring-(CH2;ti 



.— T- 



R4r 



halo 



R4r 



: ' . N-2 

where 

R2 is'the acyl residue of an aliphatic amino acid, 

Estand Rsl' are independently H, C1-3 allc^l, Cs-ecycloalkyl, Ci-salkyl- 

CiCecycloalkyl phenyl or ben2yl-, 

R3R and Rsr' are independently H or C1-3 alkyl 
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ql is 0-3, qr is 0-3, 

T is a bond, -NR3- or -O- 

Rs is H or Ci-salkyl; 

"ring" is an optionally substituted aromatic or non-aromatic, hetero-or 
carbocycle; and halo is bromo, chloro or iodo. 



The paragraph beginning on page 61, line 1, has been amended as foUows: 
Taking the phosphonate antivirals adefovir and cidovir as examples, prodrugs 
of- the invention can be applied as shown in Formula PF2: 



R41 



R2~-0-(CH2), 



'ql 



R4r 



•0- 



R4f 



0-P- 

I 

R4r Rf3 



Base 




Rf4 



or 



O 



R4r 



R2— O— (CH2)q,-ring-(CH^r 



,— T- 



0-R 



R4r Rf3 



Base 




Rf4 



Rg. i§-the acyl residue of an aliphatic amino acid, 
•vK%Siid R4l' are independently H, C1.3 alkyl, Cs-ecycloalkyi, Ci-salkyi- 
: r Ci(D|icycloalkyl phenyl or ben2yl, 

5^^and R4r' are independently H, C1-3 alkyl or phenyl 
: q|i^;0-3, qris 0-3, 
,;T/is a bond, -NR4- or -O- 
:;'R4 is H or Ci-salkyl; 
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ring is an optionally substituted aromatic or non-aromatic, hetero-or 
carbocycle; 

base is a natural or unnatural nucleotide base, especially guanine, adenine or 
cytosine, 

Rf3 is H or a further structure of the formula IFb and Rf4 is H or CH2OH. 

The paragraph begianing on page 65, line 1, has been amended as foUows: 



R4L 



R2— 0-(CH2)q7 



R4L' 



R4R 



O 



O— P _iJ_0— Rf2 



R4R' ^ 
Rf1 



or 



R2— O- (CH2)q,-Ring{CH2;t] 



.— T- 



• O 0— P-LLO— Rf2 



R4R' O 

I 

Rf1 



' M^is the acyl residue of an aliphatic amino acid, 
' './ '-v -glpnd R4l' are independently H, C1-3 alkyl, Ca-ecycloalkyl, Ci-salkyl- 
'. - ^''iSj^sycloalkyl phenyl or beiizyl, 
: "Sift :and R4r' are independently H, C1-3 alkyl or phenyl 
- 'ql"3§0-3, qrisO-3,' 
.^Fjl abond, -NR4- or-0-' 



"R4 IS H or Ci-3alkyl; 
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ring is an optionally substituted aromatic or non-aromatic, hetero-or 
carbocycle; 

and Rf 1 is H or a farther ester of formula irb and Rf2 is H or a conventional 
pharmaceutically acceptable ester. 

The paragraph beginning on page 68, line 1, has been amended as follows: 



Life 



R41 



R2— 0-(CH2), 



R41' 



or 



O 



R4r 



pa 0-Rf2 

^ 'i Y H 
0—K X /N^ 



R4r 




Rf3 



R2-0-(CH2)q,-ring-(CI^ 




where RFl is H or a further structure of formula irb 

Rf2 is H or a conventional pharmaceutically acceptable ester, 
Rf3 is a polj^insaturated, branched C6-22 alkyl, 

R2 is the acyl residue of an aliphatic amino acid, 

_R4tand R4l' are independently H, C1-3 alkyl, Cs-ecycloalkyl, Ci-salkyl- 

CiCgcycloalkyl phenyl or ben2yl, 

R4R and R4R are independently H, C1-3 alkyl or phenyl 

ql IS 0-3, qr is 0-3, 

T is a'bdhd, -NR4- or -O- 

R4 is H or Ci-aalkyl; 
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ring is an optionajQy substituted aromatic or non-aromatic, hetero-or carbocycle. 



O 



The paragraph beginning on page 69, line 4, has been amended as follows: 
Other structurally similar phosponates include a-phosphonosulphonates such 
as squalene synthase inhibitors of the formula PF5: 



R4L 



R2— 0-(GH2), 



.(CH^r-T- 



R4r 



o^ll/0-Rf2 



R4L' 




R4r ^ 
Rf1 



or 



O 



R2— O— (CH2)q|-ring-(CH2;tif 



— T- 



R4r 



O- 




■0-P" Rf3 



R4r ^ 
Rf1 



where 



RFl is H or a further structure of formula ITh 
Rf2 is H or a conventional pharmaceuticaUy acceptable ester a 
further " - 

structure of formula irb 

Rf3 is a pbljrunsaturated, branched C6-22 alkyl, 
R2? ik-the acyl residue of an aliphatic amino acid, • 
' fcSnd R4l' are independently H, 'C1-3 alkyl, Cs-ecycloalkyl, Ci-aallcyl- 
Citiecycloalkyl phenyl or ben2yl, 

R4R and R4r' are independently H, C1-3 alkyl or phenyl 
ql i^s O-S, qris 0-3, 
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T is a bond, -NR4- or -O- 
R4 is H or Ci-3alkyl; 

ring is an optionally substituted aromatic or non-aromatic, hetero-or carbocycle. 
The para^aph beginning on page 73, line 1, has been amended as foUows: 



R4L 



R2 o (CH2), 



R4R 



O- 



R4L' 



R4R' 



S 



or 



R2 O (CH^,-Ring-(C!::^ 



R4R 



R4R' 



yhere 

R2 is the acyl residue of an aliphatic amino acid, 
- : _ R^Land R4l' are independently H, C1.3 alkyl, Ca-ecycloalkyl, Ci-salkyl- 
■ , CiCscycloalkyl phenyl or benzyl, 

R4R and R4r' are independently H or C1-3 alkyl 
- qlis 0-3, qr is 0-3, 
; T ii a bond, -NR4- or =-0- 
R4 is H or Ci-salkyl; 
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ring is an optionally substituted aromatic or non-aromatic, hetero-or 
carbocycle; 

and the remainder of Ral-4 are hydrogen or conventional pharmaceutically 
acceptable esters. 

The paragraph be^nning on page 85, line 16, has been amended as 
follows: 

A still further preferred group of prodrugs of the invention are those based on 
fosinoprilate having the formula PF3: 




O 



N/V ' The paragraph beginning on page 88, line 13, has been amended as 
foUows: ■ 
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further phosphonate compound amenable to the prodrugs of the invention 
are the neutral endopeptidase inhibitors sUch as CGS-24592 (Novartis), . 
preferably those of the formula PF6: 

„ II J Rf2 

R4L O 

J— O- 



R2— O— (CH2)qj 



R4L' 



R4R' Rf1 




^5 



or 



m R2— O— (CH2)qi-ring- T 




R4r Rfi 



O 



where 



RFI is H or a further structure of formula irb 



The paragraph beginning on page 100, line 21, has been amended as 
follows: 

Disclosed embodiments of Formula II for the A'/A^ groups of the compounds of 
fdrmula I include those of the formula Ila: 



H ° 



R" 



na 
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where n is 1 or 2 and R' is alkylo3!y, preferably methyloxy, or those where n is 0 
and R' is methyl. 

The paragraph beginning on page 130, line 18, has been amended as 
follows: 

One variant of a branched Alk^ in Formida P5 can be substituted with hydroxy 
which in turn is.esterified with a further R2, thus defmiag a linker of the 
formula Ila, as depicted in Formula P5: 



where Rp8, Rp9, RplO, Alk, R4, R4', m, n and R2 are as defined above. Preferably 
each occxairence of Rx and Rx' is H. Particularly favoured values for AUc, m and n 
include: methylene: 1 : 1 and absent 1:0 respectively. 



Rp9 O 




(CH2)m— O— R2 



O 



The paragraph beginning on page 131, line 1, has been amended as 
folip^ys: 

' Aiiyrther favoured group of compo\inds has the Formula P7: 




Rp10 



Rp9 O 



^(CH2)n— 0— R2 
(CH2)m-0-R2 
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Mil 



Ql 



where Rp8, Rp9, RplO, Alk, R4, R*', m, n and R2 are as defined above or 
wherein the -Qm-O-Ra arm is absent. Preferably each occiirrence of Rx and Rx' 
is H. Particularly favoured values for Alk, m and n include:absent: 1: 1, thus 
defining a glycerol derivative. Where the -Qm-O-Ra arm is absent to define a 
structure of the formula P7': 

Rp10 




R4,(CHan— O-R2 
O— Alk-^ 



m PT 



Convenient values for Alk and n include absent: 1 with R4, R4 and R4' as H. 

The paragraph beginning on page 134, line 2, has been amended as 
foUdws: 

As" with Formula P5/P6 and P7/P7', Alk^ in formula P8 can comprise an 
additional -O-R2 substitution to define a compound of the formula P8' 

Rp8 o ^^RP^° 




O ^(CH2)m-0— R2 

P8' 

. wiibre each of the variables is as defined above. 
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5=5 5 



=1= 



.The paragraph beginning on page 138, line 18, has been amended as 
follows: 

A stiU further aspect of the invention provides novel R2 bearing linkers 
suitable for derivatisation to free functions on a Drug. Preferred linkers in 
accordance with this-aspect of the invention include compounds of the 
Formulae IVa: " . 

O 



R2 A (CH2)n\_ ^ || 

(R2— A (CH2)^k 



IVa 



where R2, A, A', n, m, Q, Alk, k and T are as defmed above and R4 is hydroxy or 
an activating group such as an acid derivatives including the add haUde, such as 
. the chloride, anhydrides derived from alkoxycarbonyl halides such as 
isobulyloxycarbonylchloride and the like, N-hydroxysuccinamide derived esters, 
isr-hydroxyphthalimide derived esters, ■ N-hydroxy-5-norbomene- 
2, 3-dicarboxamide- derived esters, 2,4,5-trichlorophenol derived esters and the 
..^ . 'liki... Compounds of Formula IVa wiU be particularly useful for Drugs bearing 
. • hydroxy or amine functions. 

' ' The paragraph beginning on page 139, line 1, has been amended as 



s farther preferred linkers in accordance with this aspect of the invention 
mclude compounds of the formulae IVe: ~ 
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R2 A {CH2)n 

(R2— A (CH2)^k 




IVe 



where R2, A, A*, n, m, Q, Alk and T are as defined above, and R4 an activating 
group such as a halide, including bromo, chloro and iodo. Compounds of 
Formula IVe will be especially useful for Drugs bearing carboxy functions 
(especially those where T is O, R3 is Me and R3' is H) or phosphonyl functions 
(especially those where T is a bond, R3 is isopropyl and R3' is H). 



Alternative preferred di- or trifunctional linker compounds of this aspect of the 
invention include compounds of the Formulae IHa: 

R2 A (Cid2)^ 

(R2— A (CH2)nT)k 

Ilia 

where R2, A, A', n, m, Q and Alk are as defined above and R4 is hydroxy or an 
activating .moiety such as halo, including chloro, iodo and bromo. 



